Targeting phosphatidylinositol 3-kinase signaling in acute myelogenous leukemia.
Despite continuous advances in our knowledge of the biology of acute myelogenous leukemia (AML), the prognosis of AML patients treated with standard chemotherapy is still poor, especially in the elderly. Therefore, there is a need for novel targeted and less toxic therapies, particularly for patients who develop resistance to traditional chemotherapeutic drugs. Constitutively active phosphatidylinositol 3-kinase (PI3K) signaling characterizes many types of tumors, including AML, where it negatively influences response to therapeutic treatments. The literature data showed that small inhibitor molecules targeting PI3K signaling induced cell cycle arrest, apoptosis and decreased drug-resistance in AML cells. PI3K inhibitors were also capable of targeting leukemic initiating cells (LICs), the most relevant target for leukemia eradication, whereas they tended to spare healthy hematopoietic stem cells. Data emerging from pre-clinical settings suggest that the PI3K pathway is critically involved in regulating proliferation, survival and drug-resistance of AML cells. Therefore, we propose that novel drugs targeting this signaling pathway may offer a novel and less toxic treatment option for AML patients, most likely in combination with a lower dosage of traditional chemotherapeutic agents or other innovative therapeutic agents.